INTRODUCTION
Economists have long recognised that technology is a factor of production, and even the most important factor, given its role in labor quality and the design of capital good. Technological advances play a crucial role in improving productivity and thus the standard of living of a system; economic system (Adam, 2006) .
Most economists today agree with the hypothesis that both innovation and technological spilovers are the main engine for explaining productivity growth. According to the theory of location, it is reasonable to view that economic growth unevenly happened in a national economy. Regional disparities do exist in Indonesia economy. There are some regions that grow very fast and there are others that grow very slowly. In Indonesia, some provinces grow very fast such as provinces in Java Island and those in Sumatera Island. Some others grow very slowly, such as in West Nusa Tenggara and in East Nusa Tenggara.
Measuring the effect of technology on productivity is a difficult pursuit. It is generally approached through metrics such as Gross Domestic Product, GDP per capita and Total Factor Productivity (TFP). The former two attempts to capture the overall output of a given economy from a macro-environmental perspective. The latter is attempting to measure technologically driven advancement through noting increase in overall output without increasing in input. This is done through utilising production function equations and identifying when the output is greater than the supposed input, implying an advance in external technological environment (Boundless, 2016) . The technology can be regarded as a primary resource in economic development. The level of technology is also an important determinant of economic growth. The rapid rate of growth can be achieved through high level of technology. It was observed that innovation or technological progress is the only determinant of economic progress. But if the level of technology is constant the process of growth will stop. Thus, it is the technological progress which keeps the economy moving. Inventions and innovations have been largely responsible for rapid economic growth in developed countries (Debasish, 2016) .
In economics, the Cobb-Douglas production function is widely used to represent the relationship of an output to input (Bao Hong, 2008) . It was proposed by Knut Wicksell (1851 -1926 and tested against statistical evident by Cobb, C and Douglas, P (1928) . From Cobb-Douglas production function, technical efficiency also known as total factor productivity, retun to scale, and output-capital elasticity as well as output-labor elasticity can easily be calculated by employing regression analysis (Salvator, 1996) . K. Sahoo, at. al. (2014) , Krivonozhko,V. E. at.al (2007) , Tewodros G. Gebreselasie (2008), Feng, G and Serletis, A (2010) , Nondo, C (2014 ), Holyk, S (2016 ), Jatto. N. A (2013 , Page, John M. Jr (1980) , Erkoc, T. E.(2012) , Kui-Wai Li, at.al (2007) , and Yudistira, D (2004) . Measuring Indonesia's sectoral efficiencies has been conducted by Rizaldi Akbar (2015) . As far, no study on Indonesian's regional technical efficiency has been done.
METHODS
Cobb-Douglas production function, Q =  K  L  , was employed in this exercise to calculate technical efficiency (return to scale (+), output-capital elasticityand output-labor elasticityThis production function was developed and statistically tester by Cobb, C. and Douglas, P., during 1927-1947 , where: Q = total production (the real value of all good and services produced in a year; K = capital input (the real value of all machinery, equipment, and building; L = labor input (the total number of person-hours worked in a year;  technical efficiency in production process, known as total factor productivity;  = output-capital elasticity;  = output-labor elasticity.
Technical efficiency (, or total factor productivity (TFP) is the portion of output not explained by the amount of input used in production (Comin, 2006) . This is a method of measuring overall productivity of business, industries or economies. Technical efficiency is the effectiveness with which a given set inputs is used to produced an output. An economy is said to be technically efficient if an economy is producing the maximum output from the minimum quantity of inputs, such as labor, capital and technology. Technical efficiency is related to productive efficiency wich is a concern with producing at the lowest point on the short run averaga cost curve. Thus productive efficiency required technical efficiency (Pettinger, 2012) .
The values of andare basically determined by available technology. Output elasticity measure the responsiveness of output to a change in levels either capital or labor used in production. Further more, if = 1, the production function has a constant return to scale, meaning that doubling the usage of capital (K) and labor (L) will also double output (Q). If +  < 1, return to scale are decreasing and if > 1, return to scale are increasing.
The output elasticity of capital, (Salvator, 1996) . Converting the production function from Q =  K  L  into a logarithms form that is, ln Q = ln  +  lnK +  ln L. As this is a linear form, then the coefficients (, and  can easily be estimated by regression analysis (Gaspersz. 1996) . The Cobb-Douglas production function can be estimated either from data for a single firm, industry, region or nation over time using time-series analysis or for a single firm, industry, region or national one point in time using cross-sectional data (Salvator, 1996) .
Data needed for this exercise were sectoral data on Gross Domestic Regional Product, Regional Capital Stock and Regional Employment. Yearly data on GDRP, Regional Capital Stock and Regional Employment were collected from the Central Bureau of Statistics. Fortunately, data were available from the year of 1983-2013.
Gross Domestic Regional Bruto, Regional Capital Stocks and Regional Employment
Figure 1 presents Gross Domestic Regional Bruto (GDRB) by Island in million Rupiah during 1983 t0 2013, thirty year period. Java and Sumatera Islands dominated Indonesian economy, followed by the Island of Kalimantan, Sulawesi, Bali-Nusa Tenggara Barat, and Maluku-Papua. There were no spatial change in economic structure in term of GDRB among islands during that period. Even, disparities between Java and the rest of Indonesia became worse and worse. For instance, in 1983, the share of Java Island to Indonesian GDP was 58. In term of growth of GDRB, Sulawesi Island had the highest growth during that period, in average of 6.97%, followed by 400,000,000 600,000,000 800,000,000 1,000,000,000 1,000,000,000 1,500,000,000 2,000,000,000 2,500,000,000 3,000,000,000 3,500,000,000 4,000,000,000 4,500,000,000 Maluku-Papua Island (6.02%), Bali-Nusa Tenggara Island, (5.95%), Java Island (5.66%), Kalimantan Island (4.81%) and Sumatera Island (4.79%).
In term of growth of capital stock, Maluku-Papua Island had the highest growth during that period, in average of 8.33%, followed by Bali-Nusa Tenggara Island (7.76%), Sulawesi Island, (7.51%), Sumatera Island (6.93%), Kalimantan Island (6.79%) and Java Island (6.63%).
Figure 2 present the trend of capital stock in Indonesian economy during 1983 to 2013. Again, Java and Sumatera Island dominated capital stock of Indonesia, followed by Kalimantan Island, Sulawesi Island, Bali-Nusa Tenggara Island, and Maluku-Papua Island. There were no significant spatial change in economic structure in term of capital stock among islands during that period. Even, the share of Java Island decreasing from 68.9% in 1983 to 65.98% in 2013. The share of Java Island in term of capital stock still three times more than of that at Sumatera Island (19.21% in 1983 Island (19.21% in to 20.20% in 2013 . Meanwhile, the Kalimantan Island and the rest of Indonesia experienced no significant increase in the share of capital stock. The share of capital stock of Kalimantan island increase from 6.23% in 1983 to 6.26% in 2013. The share of Sulawesi Island, Bali-Nusa Tenggara Island and Maluku-Papua Islands have increased from 2.34% to 2.88%, 1.99% to 2.64%, and 1.32% to 2.05% consecutively from 1983 to 2013. In term of growth of employment, Maluku-Papua Island had the highest growth during that period, in an average of 4.40 followed by Kalimantan Island (3.41%), Sumatera Island, (2.63%), Sulawesi Island (2.58%), Java Island (1.93%) and Bali-Nusa Tenggara Island (1.71%).
RESULTS AND DISCUSSION
The coeffcient of technical efficiency in Indonesian production function from 1983 to 2013 was negative (-4.0073), with  = 0.2715 and  = 1.2413 resulting the coefficient of return to scale ( + ) =1.5128. It means that the production function of the Indonesian economy from 1983 to 2013 exhibiting increasing return to scale. Three group of islands in wich the coefficients of technical efficiency above that at the national level were Kalimantan, Maluku and Papua. These Islands have exhibited decreasing return to scale as the sum of the coefficients of output-capital elasticity () and the coefficients of output-labor elasticity () were more than unity; Kalimantan Island ( + ) = 0.6997, Maluku Island (+ ) =0.5692, and Papua Island (+) = 0.6175. Another four groups of islands in which the coefficients of technical efficiency below that at the national level were Sumatera, Java, Sulawesi and Bali-Nusa Tenggara. These group of islands in turn exhibiting increasing return to scale as the summation of the coefficients of outputcapital elasticity () and the coefficients of output-labor elasticity () were less than unity; Sumatera Island with ( + ) =1.1819, Java Island ( + ) = 2.0449, Sulawesi ( + ) = 2,1467 and Bali-Nusa Tenggara Island (+ ) = 1.2373. Table 1 presents the kuadrant of technical efficiency's coefficient (above and below that at national level) and return to scale (increasing and decreasing return to scale). The group of islands with the coefficients of technical efficiency that was higher than that at national level also exhibited decreasing return to scale. These group of islands were Kalimantan, Maluku and Papua. The others with the coefficient of technical efficiency less than that at national level and exhibited increasing return to scale were Sumatera, Java, Sulawesi and Bali-Nusa Tenggara.
In Sumatera Islands, there were six provinces in which the coefficients of technical efficiency were higher than that at the national level. The provinces were Nangroe Aceh Darussalam, North Sumatera, Riau, The Islands of Riau, South Sumatera and Bangka-Belitung. But these provinces exhibited decreasing return to scale as the sum of the coefficient of output-capital elasticity () and the coefficient of output-labor elasticity () were less than unity. Sumatera, that were West Sumatera, Jambi, Bengkulu and Lampung in which the coefficients of technical efficiency were less than that at the national level. These provinces exhibited increasing return to scale as the sum of the coefficient of output-capital elasticity () and the coefficient of output-labor elasticity () were more than unity. The sum of ( + ) at West Sumatera was 1.5466, at Jambi was 1.6472, at Bengkulu was 1.8314 and at Lampung was 1.8369.
In the Island of Java, five out of six provinces in which the coefficients of technical efficiency below that at the national level, namely: Special Region of Jakarta the Capital City, Banten, West Java, Central Java and East Java. Only the Province of Yogyakarta that had the coefficient of technical efficiency higher than that at national level. The earlier five provinces exhibited increasing return to scale, meanwhile the latter exhibited decreasing return to scale. The sum of ( + ) for Jakarta was 1.3789, for Banten was 1.0197, for West Java 1.7006, Central Java was 1.0680, and East Java was 2.6049. Meanwhile the sum of (+for Yogyakarta was 0.6930.
In Kalimantan Island, there were two provinces in which the coefficients of technical efficiency above that at national level, namely South Kalimantan and East Kalimantan. These two provinces exhibit decreasing return to scale as the summation of (+ ) less than unity. The return to scale coefficient of the Province of South Kalimantan was 0.8837 and the Province of East Kalimantan was 0.8469. The other two provinces, namely West Kalimantan and Central Kalimantan had the coefficients of technical efficiency that less than that at national level. These two provinces also exhibited increasing return to scale as the summation of ( +) greater than unity. The summation of ( + ) for West Kalimantan was 1.6099 and for Central Kalimantan was 1.2459.
In the Island of Sulawesi, five out of six provinces had the coefficients of technical efficiency that less than that at national level. These provinces were North Sulawesi, Central Sulawesi, South-East Sulawesi, West Sulawesi and South Sulawesi. Only the province of Gorontalo with the coefficient of technical efficiency greater than that at national level. The first 5 provinced exhibited increasing return to scale, meanwhile, the latter exhibited decreasing return to scale. The summation of (+ ) for North Sulawesi was 1.8151, for Central Sulawesi was 1.6135, for South-East Sulawesi was 2.5249, for West Sulawesi was 1.1959 and for South Sulawesi was 2.5249. Meanwhile, the summation of ( + ) for the Province of Gorontalo was 0.8154.
In the Island of Bali and Nusa Tenggara, all provinces in Nusa Tenggara, namely Nusa Tenggara Barat and Nusa Tenggara Timur had the coefficient of technical efficiency in which less than that at national level. The Province of Bali (Bali Island) had the coefficient of technical efficiency greater than that at national level. The first two provinces, Nusa Tengara Barat and Nusa Tenggara Timur exhibited increasing return to scale as the summation of (+ ) for Nusa Tenggara Barat was 1.1946 and for Nusa Tenggara Timur was 1.4549. Meanwhile, the Province of Bali Island exhibited decreasing return to scale as the summation of ( +) for that province was 0.7954.
There are two provinces in Maluku Island, Maluku and North Maluku had the coefficient of technical efficiency above that at national level. These two provinces also exhibited decreasing return to scale as the summation ( + ) less than unity; for Maluku the summation of ( + ) was 0.5146 and for North Maluku was 0.5804.
In the island of Papua, there were two provinces, namely the Province of Papua and the the West Papua Province. The Province of Papua had the coefficient of technical efficiency above that at the national level and exhibiting decreasing retun to scale with the summation of ( + ) was 0.1681. Meanwhile the West Papua Province had the coefficient of technical efficiency below that at national level, and exhibiting increasing return to scale as the summation of ( + ) greater than unity, for West Papua Province was 1.8827.
As shown in Table 2 There are two limitations of the study. Firstly, the time covered in this study was limited to thirty years period; 1983-2013, meanwhile the Indonesian economy have lasted for seventy years. Secondly, the scope of the study was aggregated in macro environment. The study of technical efficiency and 
CONCLUSION
Spatial variations in technical efficiency do exist in the Indonesian economy. The group of islands in which the coefficient of technical efficiency above that at national level, exhibited decreasing return to scale. On the contrary, the group of island in which the coefficients of technical efficiency below that at national level, exhibited increasing return to scale. At the provincial level, the provinces in which the coefficients of technical efficiency above that at national level, exhibited decreasing return to scale. The provinces in which the coefficients of technical efficiency below that at national level, exhibited increasing return to scale.
It could be suggested that the provinces with the coefficients of technical efficiency higher than that at the national level to not increase the inputs of production as the economy experiencing decreasing return to scale. Meanwhile the provinces that had the coefficients of technical efficiency lower than that at the national level to increase all inputs in production in order to increase output as the economy experiencing increasing return to scale.
